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(54) Unit for sterilizing strip material on a packaging machine for packaging pourable food
products, and packaging machine comprising such a unit

(57) A unit (3) for sterilizing strip packaging material
(2) with preapplied opening devices (5) on a packaging
machine (1) for packaging pourable food products, the
unit (3) having a bath (8) for containing a sterilizing agent
in which the material (2) is fed continuously, and an
aseptic chamber (15) having an input (12) connected to

an output of the bath (8); the aseptic chamber (15) hous-
es two drying rollers (20) cooperating with opposite fac-
es of the material (2) and having respective recesses
(20a) at a longitudinal portion (2a) of the material (2)
fitted with the opening devices (5), and two nozzles (27)
for directing sterile air onto the longitudinal portion (2a)
of the material (2).
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Description

[0001] The present invention relates to a unit for ster-
ilizing strip material on a packaging machine for pack-
aging pourable food products, and to a packaging ma-
chine comprising such a unit.
[0002] Machines for packaging pourable food prod-
ucts, such as fruit juice, wine, tomato sauce, pasteurized
or long-storage (UHT) milk, etc., are known in which
packages are formed from a continuous tube of pack-
aging material defined by a longitudinally sealed strip.
[0003] The packaging material has a multilayer struc-
ture comprising a layer of paper material covered on
both sides with layers of heat-seal material, e.g. poly-
ethylene. In the case of aseptic packages for long-stor-
age products such as UHT milk, the packaging material
comprises a layer of barrier material defined, for exam-
ple, by an aluminium film, which is superimposed on a
layer of heat-seal plastic material and is in turn covered
with another layer of heat-seal plastic material which
eventually defines the inner face of the package con-
tacting the food product.
[0004] For producing aseptic packages, the strip of
packaging material is unwound off a reel and fed
through a sterilizing unit in which it is sterilized, for ex-
ample, by immersion in a bath of liquid sterilizing agent
such as a concentrated solution of hydrogen peroxide
and water.
[0005] More specifically, the sterilizing unit comprises
a bath filled, in use, with the sterilizing agent in which
the strip is fed continuously. The bath conveniently com-
prises two parallel vertical branches connected at the
bottom to define a U-shaped path of a length depending
on the traveling speed of the strip and such as to allow
enough time to treat the packaging material. For effec-
tive, fairly fast treatment, so as to reduce the size of the
sterilizing chamber, the sterilizing agent must be main-
tained at a high temperature of, say, roughly 70°C.
[0006] The sterilizing unit also comprises an aseptic
chamber in which the strip of packaging material issuing
from the sterilizing bath is treated to remove any residual
sterilizing agent. The amount of residual sterilizing
agent allowed in the packaged product, in fact, is gov-
erned by strict standards (the maximum permissible
amount being in the order of a few parts per million).
[0007] The above treatment normally comprises a
preliminary operation to mechanically remove any drops
on the material, and which is normally performed by
means of two cylindrical drying rollers conveniently lo-
cated close to the input of the aseptic chamber, and be-
tween which the material is fed. Downstream from the
rollers, the material is still wet but with no macroscopic
drops, and is fed between two air knives by which any
residual traces of sterilizing agent are evaporated.
[0008] Before leaving the aseptic chamber, the strip
is folded into a cylinder and sealed longitudinally to form
in known manner a continuous, vertical, longitudinally
sealed tube. The tube of packaging material, in fact,

forms an extension of the aseptic chamber and is filled
continuously with the pourable product and then fed to
a forming and (transverse) sealing unit for forming indi-
vidual packages and by which the tube is gripped be-
tween pairs of jaws to seal the tube transversely and
form aseptic pillow packs.
[0009] The pillow packs are separated by cutting the
sealed portions between the packs, and are then fed to
a final folding station where they are folded mechanical-
ly into the finished form.
[0010] Packaging machines of the above type are
used widely and satisfactorily in a wide range of food
industries to form aseptic packages from continuous flat
strip material; and performance of the sterilizing unit, in
particular, is such as to amply conform with standards
governing asepticity of the packages and residual ster-
ilizing agent.
[0011] Within the industry, however, demand for fur-
ther improvement exists, especially as regards elimina-
tion of residual sterilizing agent, and which stems, in par-
ticular, from market demand for packages featuring re-
closable opening devices which are easy to open and
provide for easy pouring of the product.
[0012] In the case of nonaseptic packaging machines,
such devices are applied, e.g. injection molded directly,
to the strip material before the packages are formed.
[0013] Conversely, in the case of aseptic packaging
machines, any opening devices are normally applied af-
ter the packages are formed. That is, if applied before-
hand to the strip, the opening devices form breaks in the
geometric continuity of the strip, in which residual ster-
ilizing agent may become trapped, and from which the
sterilizing agent cannot be removed completely using
known techniques. In particular, the opening devices
project from the packaging material and prevent use of
the aforementioned known drying rollers.
[0014] Applying the opening devices to the finished
packages poses drawbacks from the production stand-
point by requiring complex, high-cost systems for sup-
plying and applying the devices.
[0015] It is an object of the present invention to pro-
vide a unit for sterilizing strip material, in particular on a
machine for packaging pourable food products, de-
signed to solve the aforementioned problems, and
which in particular provides for forming aseptic packag-
es from strip packaging material to which opening de-
vices are applied beforehand.
[0016] According to the present invention, there is
provided a unit for sterilizing strip packaging material on
a packaging machine for packaging pourable food prod-
ucts, the unit comprising a bath for containing a steriliz-
ing agent in which the packaging material is fed contin-
uously; and an aseptic chamber having an input con-
nected to an output of said bath and housing two drying
rollers cooperating with opposite faces of said packag-
ing material; characterized in that said rollers have re-
spective recesses at a longitudinal portion of said pack-
aging material having a succession of preapplied open-
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ing devices; said unit comprising auxiliary means for re-
moving residual sterilizing agent from said longitudinal
portion of said packaging material.
[0017] By virtue of the recesses on the drying rollers,
the drying rollers may also be used on packaging ma-
terial with preapplied opening devices; and the com-
bined action of the drying rollers and the auxiliary means
for sterilizing the portion of the material to which the
opening devices are applied, and which is unaffected by
the drying rollers, provides for removing all the sterilizing
agent from the material.
[0018] In a preferred embodiment, the auxiliary
means are defined by two nozzles supplied with sterile
air.
[0019] The sterile air supplied to the nozzles is pref-
erably drawn from the aseptic chamber by means of a
recirculating circuit.
[0020] The present invention also relates to a pack-
aging machine for producing packages of pourable food
products from strip packaging material, the machine
comprising a sterilizing unit for sterilizing said packaging
material and in turn comprising a bath for containing a
sterilizing agent in which the packaging material is fed
continuously, and an aseptic chamber having an input
connected to an output of said bath and housing two
drying rollers cooperating with opposite faces of said
packaging material; and applying means for applying
opening devices for said packages; characterized in that
said applying means are located upstream from said
sterilizing unit to apply said opening devices succes-
sively to a longitudinal portion of said packaging mate-
rial; and in that said rollers have respective recesses at
said longitudinal portion of said packaging material; said
sterilizing unit comprising auxiliary means for removing
residual sterilizing agent from said longitudinal portion
of said packaging material.
[0021] A preferred, non-limiting embodiment of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

Figure 1 shows a diagram of a machine for packag-
ing pourable food products and featuring a steriliz-
ing unit in accordance with the invention;
Figures 2 and 3 show, respectively, a partial view in
perspective and a partial front view of the sterilizing
unit according to the invention;
Figure 4 shows a diagram of an auxiliary air-recir-
culating circuit of the Figure 2 unit;
Figure 5 shows a front view of a nozzle on the Figure
2 unit;
Figure 6 shows a section along line VI-VI in Figure
5.

[0022] Number 1 in Figure 1 indicates as a whole a
machine for packaging pourable food products and for
continuously forming aseptic packages of a pourable
food product from a strip packaging material 2 (herein-
after referred to simply as "strip 2" for the sake of sim-

plicity).
[0023] Machine 1 comprises a sterilizing unit 3 for
sterilizing strip 2, and to which strip 2 is fed off a reel
(not shown) along a substantially horizontal path P1.
[0024] Machine 1 also comprises an application unit
4 for applying reclosable opening devices 5 to strip 2
and located upstream from the sterilizing unit. Applica-
tion unit 4 is conveniently defined by a known station for
injection molding plastic material, and through which
strip 2 is fed in steps. At the output of unit 4, the strip
comprises a succession of opening devices 5 equally
spaced along an intermediate longitudinal portion 2a of
the strip (and only shown schematically in Figure 1 along
a limited portion of strip 2). At the output of application
unit 4 and upstream from sterilizing unit 3, a strip store
6 is conveniently provided to compensate for the differ-
ent strip feeds of the two units (step feed and continuous
feed respectively).
[0025] Sterilizing unit 3 substantially comprises a U-
shaped sterilizing bath 8 for containing a liquid sterilizing
agent, e.g. a 30% solution of hydrogen peroxide (H2O2)
and water, up to a predetermined level. Bath 8 is defined
by a vertical input branch 9 and a vertical output branch
10 having respective top openings 11 and 12 respec-
tively defining the input and output of strip 2 to and from
bath 8; and the two branches are connected at the bot-
tom by a bottom portion 13 of bath 8 housing a horizon-
tal-axis guide roller 14.
[0026] Inside bath 8, strip 2 is therefore fed along a
U-shaped path P2, the length of which depends on the
traveling speed of the strip and is such as to ensure the
packaging material remains a sufficient length of time
(e.g. 7 seconds) inside the sterilizing agent.
[0027] Bath 8 forms part of a known peroxide control
circuit (not shown), and is maintained, in use, at a con-
trolled temperature, e.g. of about 70°C.
[0028] Machine 1 also comprises an aseptic chamber
15 having an input opening 12 coincident with the output
of bath 8. Aseptic chamber 15 comprises a top portion
16 housing drying means indicated as a whole by 17
and for removing residual sterilizing agent from strip 2;
and a bottom portion or tower 18 extending vertically
and parallel to bath 8, and in which strip 2 is folded lon-
gitudinally into a cylinder and sealed longitudinally to
form a continuous cylindrical tube 19.
[0029] Drying means 17 comprise two idle drying roll-
ers 20 which are covered with relatively soft material,
have respective horizontal axes parallel to each other,
are located close to the input of aseptic chamber 15, on
opposite sides of strip 2, and press against opposite fac-
es of strip 2 to remove any drops of sterilizing agent
which therefore fall back into bath 8.
[0030] Rollers 20 (Figures 2 and 3) conveniently com-
prise respective intermediate recesses 20a located at
intermediate longitudinal portion 2a of strip 2 to permit
the passage of opening devices 5 without interfering
with the rollers (Figure 3). In the example shown, re-
cesses 20a are defined by respective smaller-diameter
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intermediate portions of rollers 20.
[0031] Drying means 17 also comprise two air knives
22 located on opposite sides of strip 2, downstream from
(in the strip feed direction) and therefore over rollers 20.
Air knives 22, which are known and only shown sche-
matically in Figure 4, each comprise a nozzle 23 for di-
recting a jet of air downwards onto strip 2; and a respec-
tive wall 24 for guiding the jet, in use, in a direction sub-
stantially parallel to the strip but opposite to the traveling
direction of the strip.
[0032] Nozzles 23 form part of a known main air circuit
21 (not described in detail) comprising an intake conduit
24a from aseptic chamber 15; a processing unit 25 hav-
ing suction means, means for removing residual steri-
lizing agent, and heating means; and a conduit 26 for
supplying nozzles 23.
[0033] Aseptic chamber 15 is maintained slightly
above ambient pressure, so that any leakage through
the seals occurs outwards as opposed to inwards of the
chamber. The overpressure, however, must be limited,
in the region of a few mbars, to prevent an excessive
amount of air contaminated with the sterilizing agent
from leaking and so contaminating the working environ-
ment.
[0034] According to the present invention, drying
means 17 also comprise two nozzles 27 located at the
input of aseptic chamber 15, on opposite sides of strip
2, immediately upstream from rollers 20 and at recesses
20a of rollers 20.
[0035] Nozzles 27 provide for directing a stream of air
onto intermediate longitudinal portion 2a of strip 2, at
opening devices 5, to remove any residual sterilizing
agent from the opening devices. Nozzles 27 form part
of an auxiliary sterile-air recirculating circuit 28 shown
in Figure 4 and partly in Figures 2 and 3.
[0036] Circuit 28 substantially comprises an intake
conduit 29 for withdrawing sterile air from aseptic cham-
ber 15; a blower 30 (Figure 4) having a suction port con-
nected to conduit 29; and a delivery conduit 31 connect-
ed to a delivery port of blower 30. Delivery conduit 31
divides into two supply conduits 31a, 31b connected to
respective nozzles 27 and conveniently comprising re-
spective variable resisters 32 for regulating flow to re-
spective nozzles 27.
[0037] Blower 30 is conveniently a so-called "side-
channel" or "air-ring" type, e.g. of the type marketed by
the name of Flux-Jet by ESAM S.p.A., which is entirely
dry-operated (i.e. with no lubricant) to avoid contaminat-
ing the sterile air. The above type of blower is also char-
acterized by producing a slight depression on the suc-
tion side, and gradually increasing pressure up to the
delivery side, so that, in view of the fact that suction oc-
curs at aseptic chamber pressure (slightly above ambi-
ent pressure), the air in blower 30 is only slightly below
ambient pressure on the suction side where static seals
may easily be provided, and elsewhere along its path is
above ambient pressure to safely keep out any contam-
inants.

[0038] Figures 2 and 3 show conduit 29 for withdraw-
ing sterile air from aseptic chamber 15; delivery conduit
31; and conduits 31a, 31b for supplying nozzles 27.
Blower 30 (not shown) is conveniently fitted to a lateral
wall 35 of aseptic chamber 15.
[0039] Figures 5 and 6 show one of nozzles 27, and,
as both nozzles are identical, the following description
applies to both.
[0040] Nozzle 27 substantially comprises a hollow
box-shaped body 36 having a rear opening 37a for re-
ceiving a fitting (not shown) for respective supply con-
duit 31a or 31b; body 36 is closed at the front by a
shaped plate 37 having a number of (e.g. three) parallel
horizontal projections 38, 39, 40; and each projection
38, 39, 40 has a longitudinal inner cavity 42 (Figure 6)
communicating with the cavity of body 36, and a respec-
tive row 43a, 43b, 43c of equally spaced ejector holes
43, each communicating with respective cavity 42.
[0041] The holes 43 in bottom projection 38 have re-
spective downward-sloping axes to direct a jet of air onto
strip 2 in such a direction as to blow any residual steri-
lizing agent removed from strip 2, and in particular from
opening devices 5, back into bath 8; and holes 43 in in-
termediate projection 39 and top projection 40 have re-
spective horizontal axes to direct a jet of air onto strip 2
in a direction substantially perpendicular to the strip.
[0042] Nozzle 27 has a narrow top portion 44 and
therefore a narrower top projection 40 with fewer holes
43 as compared with the other projections, so as to en-
able nozzle 27 to be located close to a respective roller
20, with top portion 44 substantially housed inside re-
cess 20a of the respective roller.
[0043] Tests have shown the above arrangement of
holes 43 to be particularly effective in removing residual
sterilizing agent from opening devices 5. In particular,
the arrangement of holes 43 on projections 38, 39, 40
enables the air issuing from the holes to be disposed of
laterally through the gaps defined between the projec-
tions and strip 2, thus preventing stagnation or turbu-
lence which would impair effective removal of residual
sterilizing agent.
[0044] In actual use, strip 2 is fed in steps through ap-
plication unit 4 where opening devices 5 are formed, and
continuously through bath 8 and aseptic chamber 15.
[0045] On entering aseptic chamber 15, portion 2a of
strip 2 with preapplied opening devices 5 is swept on
both faces by the air jets from nozzles 27. The first row
of holes 43 blows a certain amount of residue back into
bath 8; and the next two rows of holes 43 break the drops
of sterilizing agent down into small particles to assist re-
moval and evaporation. It should be pointed out that the
temperature of the air jets from nozzles 27 is slightly
higher than that of aseptic chamber 15, roughly about
80°C : this is due to the fall in temperature of the air as-
pirated by blower 30 and traveling along conduits 29 and
31 being more than compensated by the increase in
temperature as the air is compressed in blower 30.
[0046] Strip 2 is then fed between rollers 20 which
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substantially remove any macroscopic traces of liquid
from the lateral portions of strip 2 unaffected by nozzles
27. The drops of sterilizing agent removed at this stage
tend to drop back into bath 8.
[0047] Downstream from rollers 20, strip 2, by now de-
void of droplets, is swept, in the opposite direction to its
own traveling direction, by the jets generated by air
knives 22; the residual liquid is thus removed completely
and strip 2, now perfectly dry, is folded into a tube,
sealed longitudinally, filled and formed/sealed trans-
versely into packages.
[0048] Clearly, changes may be made to machine 1,
and in particular to sterilizing unit 3, without, however,
departing from the scope of the accompanying Claims.
[0049] For example, recesses 20a of rollers 20 may
be defined by any appropriate discontinuity of the roll-
ers; in particular, each roller 20 may be replaced by two
coaxial, axially-spaced rollers.
[0050] Moreover, the auxiliary means for removing re-
sidual sterilizing agent from the intermediate longitudi-
nal portion of the packaging material may be of any type,
e.g. ultrasonic. In the event the auxiliary means are de-
fined by nozzles, changes may be made to the number,
form and arrangement of the nozzles.
[0051] Finally, unit 4 for applying opening devices 5
may be of any type, and in particular may provide for
applying preformed opening devices to strip 2 as op-
posed to molding the devices directly onto the strip.

Claims

1. A unit (3) for sterilizing strip packaging material (2)
on a packaging machine (1) for packaging pourable
food products, the unit (1) comprising a bath (8) for
containing a sterilizing agent in which the packaging
material is fed continuously; and an aseptic cham-
ber (15) having an input (12) connected to an output
of said bath (8) and housing two drying rollers (20)
cooperating with opposite faces of said packaging
material (2); characterized in that said rollers (20)
have respective recesses (20a) at a longitudinal
portion (2a) of said packaging material (2) having a
succession of preapplied opening devices (5); said
unit (3) comprising auxiliary means (27) for remov-
ing residual sterilizing agent from said longitudinal
portion (2a) of said packaging material (2).

2. A unit as claimed in Claim 1, characterized in that
said auxiliary means for removing residual steriliz-
ing agent comprise nozzle means (27) for directing
a jet of air onto said longitudinal portion (2a) of said
packaging material (2).

3. A unit as claimed in Claim 2, characterized in that
said nozzle means comprise two nozzles (27) locat-
ed facing opposite faces of said packaging material
(2), close to said input (12) of said aseptic chamber

(15) and immediately upstream from said drying
rollers (20).

4. A unit as claimed in Claim 3, characterized in that
said bath (8) defines a U-shaped path (P2) for said
packaging material (2), and has a top output coin-
cident with said input (12) of said aseptic chamber
(15); said nozzles (27) each comprising ejection
means (43) for directing a stream of air in an inclined
direction towards said bath (8).

5. A unit as claimed in Claim 4, characterized in that
said ejection means comprise a number of ejection
holes (43) arranged in a number of horizontal rows
(43a, 43b, 43c) spaced in the traveling direction of
said packaging material (2).

6. A unit as claimed in Claim 5, characterized in that
the holes (43) in at least a first (43a) of said rows
(43a, 43b, 43c) are inclined towards said bath (8);
the holes (43) in the other rows (43b, 43c) being
substantially perpendicular to said packaging ma-
terial (2).

7. A unit as claimed in Claim 6, characterized in that
said rows (43a, 43b, 43c) of holes are formed on
respective front projections (38, 39, 40) of each of
said nozzles (27); and in that said first row (43a) is
adjacent to said input (12) of said aseptic chamber
(15).

8. A unit as claimed in any one of Claims 3 to 7, char-
acterized in that said nozzles (27) have respective
narrow top portions (44) at least partly housed in-
side the respective said recesses (20a) of said dry-
ing rollers (20) .

9. A unit as claimed in any one of Claims 3 to 8, char-
acterized by comprising an auxiliary recirculating
circuit (28) in turn comprising suction means (30)
for aspirating sterile air from said aseptic chamber,
and supply means (31, 31a, 31b) for supplying said
nozzles (27) and connected to said suction means
(30).

10. A unit as claimed in any one of the foregoing Claims,
characterized by comprising two air knives (22) lo-
cated on opposite sides of said packaging material
(2) downstream from said drying rollers (20).

11. A packaging machine (1) for producing packages
of pourable food products from strip packaging ma-
terial (2), the machine (1) comprising a sterilizing
unit (3) for sterilizing said packaging material (2)
and in turn comprising a bath (8) for containing a
sterilizing agent in which the packaging material is
fed continuously, and an aseptic chamber (15) hav-
ing an input (12) connected to an output of said bath
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(8) and housing two drying rollers (20) cooperating
with opposite faces of said packaging material (2);
and applying means (4) for applying opening devic-
es (5) for said packages; characterized in that said
applying means (4) are located upstream from said
sterilizing unit (3) to apply said opening devices (5)
successively to a longitudinal portion (2a) of said
packaging material (2); and in that said drying roll-
ers (20) have respective recesses (20a) at said lon-
gitudinal portion (2a) of said packaging material (2);
said sterilizing unit (3) comprising auxiliary means
(27) for removing residual sterilizing agent from said
longitudinal portion (2a) of said packaging material
(2).

12. A machine as claimed in Claim 11, characterized in
that said auxiliary means for removing residual ster-
ilizing agent comprise two nozzles (27) located on
opposite sides of said packaging material (2), facing
said longitudinal portion (2a), close to said input
(12) of said aseptic chamber (15) and immediately
upstream from said drying rollers (20).

13. A machine as claimed in Claim 12, characterized in
that said said nozzles (27) each comprise a number
of ejection holes (43) arranged in a number of hor-
izontal rows (43a, 43b, 43c) formed on spaced re-
spective front projections (38, 39, 40) of each of said
nozzles (27).

14. A unit as claimed in Claim 13, characterized in that
said bath (8) defines a U-shaped path (P2) for said
packaging material (2), and has a top output coin-
cident with said input (12) of said aseptic chamber
(15); and in that the holes (43) in at least one (43a)
of said rows, adjacent to said input (12) of said
aseptic chamber (15), are inclined towards said
bath (8); the holes (43) in the other rows (43b, 43c)
being substantially perpendicular to said packaging
material (2).

15. A machine as claimed in Claim 14, characterized in
that said nozzles (27) have respective narrow top
portions (44) at least partly housed inside the re-
spective said recesses (20a) of said drying rollers
(20).

16. A machine as claimed in any one of Claims 12 to
15, characterized by comprising an auxiliary recir-
culating circuit (28) in turn comprising suction
means (30) for aspirating sterile air from said asep-
tic chamber (15), and supply means (31, 31a, 31b)
for supplying said nozzles (27) and connected to
said suction means (30).

17. A machine as claimed in one of Claims 12 to 16,
characterized in that said applying means for apply-
ing said opening devices (5) comprise an injection

molding unit (4) for injection molding plastic mate-
rial.
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